Effects of dysthyroidism on central catecholaminergic neurons.
After 15 years of research, it is clear that alterations in thyroidal status affect catecholaminergic neurons in the developing as well as in the adult brain. Experiments on fetal catecholaminergic brain areas grafted into the anterior eye chamber of adult thyroidectomized rat have shown the thyroid hormone dependency of the morphological differentiation of catecholaminergic neurons originating from the substantia nigra and the locus coeruleus. Furthermore, thyroid hormones also affect the metabolism of catecholaminergic neurons. Neonatal hypothyroidism induced either by (131)I or by an antithyroid drug decreases the concentration of dopamine, noradrenaline and the activity of tyrosine hydroxylase at least in whole brain studies. Treatments with l-thyroxine of neonatally thyroidectomized rats reverse these neurochemical changes in a both time and dose dependent manner. These presynaptic modifications are associated with a decrease in the number of catecholaminergic receptors in different brain areas. On the opposite, experimental neonatal hyperthyroidism induced by daily administration of l-triiodothyronine increases the synthesis as well as the utilization of catecholamines. These changes are also associated with an alteration of catecholaminergic receptors. Despite numerous studies, there is, so far, no clear conclusion on the effects of neonatal dysthyroidism on the development of each catecholaminergic group. However, from these studies, it appears that the intensity of neonatal dysthyroidism greatly varies, depending of the monoamine and the brain area studied. The utilization of fetal brain cell cultures growing in a chemically defined medium has permitted to demonstrate the direct effect of thyroid hormones on fetal brain cells and the morphological effects of triiodothyronine on the size and the neurite length and arborization of fetal hypothalamic dopaminergic neurons. In the adult brain, hypothyroidism induced by surgical thyroidectomy, decreases the rate of catecholamines synthesis, decreases the number of alpha noradrenergic receptors and has no effect on striatal dopaminergic receptors. In contrast, hyperthyroidism increases the rate of catecholamines synthesis and induced an hypersensitivity of noradrenergic receptors. The intensity of the effects of dysthyroidism seems to be dependent on the monoamine and the brain area studied. In conclusion, it can be proposed that in the neonate thyroid hormones act on CA neuron activity mostly through a morphogenetic effect whereas in the adulthood they directly affect CA metabolism.